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Abstract of JP7235465 

PURPOSE:To realize a wiring layer in which 
the reliability can be enhanced by enhancing 
the EM resistance and SM resistance without 
sacrifice in the accuracy of photolithography 
process thereby decreasing the wiring 
resistance. CONSTITUTION:Silicon oxide 2 is 
deposited by 200nm on a single crystal silicon 
substrate 1 by CVD. An alloy layer of Al-1wt.% 
Si-0.5wt.% Cu is deposited by 500nm on the 
silicon oxide 2 by magnetron sputtering. An Al- 
Ti alloy layer 4 of 20nm is formed, as an 
antireflection film, on the alloy layer 3 by 
magnetron sputtering (sputter target; Al- 
30wt.% Ti alloy, sputtering gas; Ar, high 
frequency power; 4.8W, substrate 
temperature; 150 deg.C). The layers 3, 4 are 
then patterned to form a wiring layer 5. 



Data supplied from the esp@cenet database - Worldwide 



Express Mail No. 
EV889152854US 




http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP7235465&F=0 



9/6/2007 



Patent # -<P 7-2354 65 [http://www.getthepatent.com/Login.dog/$patents4/@89 



<19)B*HHWOT (JP) (12) & |§fj 4^ |f & $g (A) (lOttflttUKHRft* 

#PB¥7- 235465 

(43)&WB ¥(£7^(1995)93 5 B 



(51) IntCl. 6 JtI*J&S#^ FI 

H 0 1 L 21/027 
21/3205 

7352 - 4M HO 1 L 21/ 30 5 7 4 

21/ 88 R 



*£M* »#«©&8 OL (4 7 1) 



<2i) um* 


#8S¥6 -22868 


(71) ffi^A 


000001889 










(2Z)ttlHB 


¥J*6*P(1994) 2J!21B 




AlSlft^ □ HTMK4a 2 T 1 5 * 5 n 






C72)»W# 


#11 JstfD 








*f^mKRK4a2TB5#6*» Z 














(72)?89i# 


«* #- 






















(72)5SW# 
























(74)ft3A 


#a± jsbb 








ftttHCSK 



(54) [R9!<z>&*] *Wf|«H*±tWE-©«il3&ffi 



(57) [£«] 

<hft<, EMHtt£J:tfSMfN££ffl±£tt£Mtttt* 

s. 

MMC1 MMk5''j3>»Wl©±fctt. CVDiSfcJ: 
9, &JP: 2 0 0DB©->'j3>KftK2*i^«nr^ 

0. KiP; 5 0 0nn©7^3 -v'J3>-2I (A 1 - 1 
ffiS%S i -0. 5ffifi%Cu) £&Jf3*tt{Ma3ftT 
-&^^3©±(C(i, V4f*hD>7^y*tt (7 
l\*>99-f*j V ; 7;i/3^*>-&& (A 1-30 fitt 
%T i) . 7,nv91i7, ; Ar, H$afc$* ; 4. 8 k 
W. 15 0° C) (C<fc0, EJtBikKfcLT 

HJ? ; 2 0nm©7;P55 1 ^> (A 1 -T i) ^14*' 



A* 3 Ti 



Ai-Si-Cu 



Si 



—435- 



Patent # JP 7-235465 [http://yyyyw 




mxmi] &®&m® o) <D$m\zR*tv$±m£ 
LT<D7)v$?*>&&m (4) *m\itzm®®m*j& 

?&m® (5) Sffl*fc2f£»#SH. 
WBETJ^^^&HttA 1» TK AIT i 3 , A 

i t i frZf&zpji-jfrzmnznrc i oe>ffl££/& 

SBlcS^T, WfS7;i/5^>^l (4) Affile 
**v?*9Ml (6) SK»tfc*»»«fi. 
[B&« 4 ] 3 fcE«©¥»#8BK:SV>T. 

[«*S5] (3) 4#dW*XSfc. 

7)V$*9>G**Zrty99-?y hfcl/rflUfcX 
/^^j56fc±0»E*»E«)B (3) cogffitCTJP^^ 1 
*>£&J1 (4) «Wfrr*lS£, 
89E^)SBEiai (3) fc 7*3 (4) t* 

/^-r>^ir, «us«ijiSA-rstie (5) 
•rzxmt&ffittmxm 1 2 kebo* 

*^B®Jt£*&. 
DMBI6] &JPSES1 (3) S»flM-*l8t, 

SH«ftX^y^bTWEARE«e (3) <0*ffiK7 
;P5^*>&&J1 (4) ft»jjW*3aHt* 
ffiE&JREBIB (3) <h7;l^*>S&JI (4) <h£ 
;^-->^lT, BBBBtA-rEftfl (5) 

-r*xat&«*.fcii*3ai *fctt«**2K:E«©* 

[B#B7] &E5ESU1 (3) «Mrr«Ififc, 
/^*ftfc±DME£JRE»JB (3) cogffiKTJl^^ 

9>&&m (4) «»*r«iat, 

MET (4) ©aMfc^^ry^^^ 

jb (6) *»a-r«iai:. 

ffiE^KEiSI® (3) t7*3?*>&4)l (4) *3<fc 
tf+^y^^^S (6) £A*-~>ybT, ffiBM 

[mm si gobbm (s) *»*r*xat, 

7;l/^m^i:^^>m^2ffi^C0XA o >y^^-y^ h 
&HWfJCX^y^UTirE^JRE*)i (3) <D«BBte7 

;p3?*>*&h (4) tjurtsrsxat, 

WE7^5^^>-&^e (4) CDBMfc**?:/*^ 
B (6) £JBric-r*Xg£, 

ifrE^ME^H (3) ty^^^9>^® (4) 

t;*^y^^;ni (6) ^/^-^>^it, sum 
jg£fifc-rffiisi/a (5) &»*-r-&xets«Afc^t* 



(2) ftBH¥7-2 3 5 4 6 5 

2 

[0 0 0 1] 

[0 0 0 2] iS^. ¥»ttBB©Kft«ffclC#V>. e$ 

fc#s*3tt-r»*. Eisoftaiftic^oMiB^ft^ 

20 ffilCtt* ®Xl/?hD7<^U-5/3> (BIT* EMt 
MfcBtO Wtt©#fc, ®E®&ixOi§*, ®E$liS 

[0 0 0 3] 

B©KffiH*Sl\ »**->U3>aMEl 0 0O±C 
tt, CVDttl:iD, RW; 2 0 0nm©S/»j3>BftR 

a? ioi *t#aa jrtv>*. BfcR i o i o±fctt, 7^ 

*ho>X/^y^j£lcJ;D, RJS* ; 5 0 0nmCD7;i^ • 
->U3>-i (Al-lIlXSi-0. 5ffiS%C 
u) £&Jf 1 0 2 j&UtttSftTVs*. ^JB 1 0 2 CD± 
\Z\Z. 7.1\v99-VvYX&9> (Ti) SfflK X 
/Xy:*;tfXk:7;i/:*>££££Ojg&#X (Ar/ 
N 2 ) «ffll»fcJE*ttX/ty^ttfcJ:0, ElttfritKi 
LTRJft ; 2 0nmCDg^^> (T i N) H10 3W 

X+©**3J*X/1y^SnfcT i 1 0 2± 

3> fc#«U 3*£T i t30*K*LTT INB10 3#« 

$£ft*. ^co&eio2, io3^-->^n 

[0 0 0 4] T i NH1 0 3\*-1&\Z**y7*9)]st 

uyy^7>r xe©»«sra±$-fr<5fc«)fcK^6nT 

Nil 0 3*tttttt»&-r&£. ft£Bl 0 2S/^- 
->^-r£Kl^ ££B1 0 2»H©*BttJRJtfc < fcD 

NB103 %G&® 1 0 2 CD*ffiJC««IS-&S £ t^cfc 
D, '&4Bl0 2*B©^Bafi»**JL*t>tfT* 
B«*fl!)***7* MJV^77^Ig^tffl 
^Sn-6 3 6 Bnitl/fc*^ TiNHl0 3gRW 

[0 0 0 5] 

5^ ftteff^ EBBfc»bT*a6a*ttB«>*I±iW«» 



-436- 



PatenUyP 7-235465 [http:^ 



3 

StlT^-5. 1/#>U V&kommi 04Tfct. EMW 

tt. sMift, E£iffi*R&£©g«i4i§#««g#sns 

©«SS<£T$-ti:Sii:^<, EMiH1fcfe<ktf SM55f1£ 
fC*-5. *%BJ©giJ©aWtt. *■©<£?£¥£# 

*® j§ \zmm % z t tf°imtz®mjjm*®mz> 

Z L iC$>-5. 
[0 0 0 7] 

[»ffl£8?£fc1-sfc«><z)#g:] M#3t i tr?B«©^Bj 
tt. &JgE$l©gWcRMI*±l8<hLT©7;V35r:$' 

^©ggtrs. 

[0 0 0 8] 8t#« 2 CEfiWfgWi. 1 CE« 

3 Ti, AlTii . AITi fr*>l&Ztf)l—7frt>m 
#3 ttfcl:3©ffi£±$# £"f -5 ££:£-?-©£© £1" 

[0 0 0 9] 8f#« 3 \zmm<D&WU> MS* lZTzte 

y£&m<D%.m\z*\ y 7*9)vm*mmz. z t &*■© 

[ooio] m#m4\zmm<D%mt, imiscei 
<D¥m#ms\z&»x, mm** v -ftpjimu&it?- 

[ooii] m*m5\z%zm<D&w\t, M&aisfcis 

E»BS»J«f*l8£. 7^5 * 

y h t i,xm>it7>ny ?m\z£ o me&jies! 

mom&\Z7)\>!S. : ?-9y&4tm&Wf8rt-Z3M£. me 

[0 0 12] W#^6KE«©»Wtt. tt#Bl*fttt 
■1*912 KE«0¥«#««©«lfi*j*C*V>T. 
B*JB*#riEf*l8fc. 7;P5m^t^^>#^©2 
ISC^/V^J'-yy hSR^ft^/^y^bTifE^ 
JSB»)S0aB5C7;W5 9 1 ^>'&^®*^«-r4XS 
mE^«E«8et7;W39 1 ^>-&^®tS/'^-= 

«:Ci:S-e©S©i:-r*. 

[0013] m*mnzmm<D%ms> wxmizmm 

Sligi:. 7;US^>^*X/ty^^-yyhtL, 



(3) 4WP7-2 3 5 4 6 5 

3?*:"&£JB*#l£f*l8i. WE7fl'3^>^ 
y^^WBfcMfc^SlSfc. WE 
&HSE8iU§ £7^3 ^ >£&B;fe.fctf y 7;* 9)V 

[0014] u*9i8icE«©^tt. mMm3\z$m 

418 i, 7;W33M*:<h^>mft©2«i©XAy? 
^-yy K&H«flCX^y^LT8(rE^«E»©©^ffl 
J0 lC7;U35 1 ^>'&&lS;^-r-5Xei:. mf&7)VS? 

* >^s©gffiJc*Y s> ^ *;wB&»«f-&ie 

^^;HS/^-=>^L.T«l«|jiSfiE-rE«Ua£ 
[0 0 15] 

[ftffl] W#BlKE«©*Jlfc*^T. 7;l/3^ > 

7;i/3^>-&^JS&Ktt5CtlC«fc 
59 0, E«E©EMiWtt:fc±tfSM»tt£|6]±3l*fc±-C 

E«ifift*i*^s*«ci39»Tra*. -e©*s*> es© 

[0 0 16] «*fl|2CE*©«MlC*lriT. Ah T 
iliAl-Ti ^&&©£5£ffi©fc*>-C®t>A 1 

>&&m t <DS.mwi^mzmx?>n, m®.EH&\z£ o 

TAHB*JB©E*»tt«««lirr*tt»4ftt». *fc. 
A 1 3 T i K7)\'S.&&£mm-<n&#\ZT\ t 7-lX 
30 yfytfimmilltlb. ttfifc*itt*MWl*«JlffT?B 

*l]T<&5. A 1 T i s . A 1 T ittA 1 s T i K&I^T 

[0 0 17] g»*5t3(CE«©^B^IC<fcn«. 7)13.^ 

9>&&mt**y7*?)vmt<Dmmmiz£r), 7 
)n^y^m^mnzz\nz^m^^^\zw 

[0 0 18] ffl*?|4le:E«©^B^lc t kti«. ^tg 1 ^ 
>©K»*tt7;P3 y-§&® J: 0 1>3 fcfi^fc 
40 *. R*91 1 Sfe(iiS*9l 2 icEftaBHaa&icffl*. 

[0 0 19] W*5S5Sfc«ai*9i6fcE«©f?W»cJ: 

2 \zmm<D*&&m®z®mzmm? % c tvc 

^•£>. mz. 7>r\y99-Vv \*tLxm*Z>7)\,S.? 
ICE«©fflSifi)c^t-r-57;P55 1 ^>-&^(i$:^-r 

50 



-437- 



Paten t # J P 7-235465 [http://www.getthepatent.com/Log i n. dog/$patents4/@890050436/Fetch/JP00072354 



(4) 

5 

[0 0 2 0] «*B7*fcttHI*9l8fcE«©«WfcJ: 

T, #^¥4 - 1 7 3 3 8*t&« (IPC;H01L 21/3205) 
\Z\t, -m-Tfy (Al-Cu-Ti) &&\Z 

±«ARE«UBOTlC7*5^> (Al-Ti) 

U H4i«T?l4A 1 -T1^4fi«AU7^^*tl/T J0 
^l>TttttSiaft6ttTV>ttV>. Sot, 

[0 0 2 1] *fc % »H¥4« 8 7 3 3 6^a (IPC; 
H01L 21/3205) K*4, 7JP5 • «H • #n> (Al-Cu 
-B) £&£fc*47;i^ • i/'jn> (Al 

-si-cu-B) &&\z£%&mm<D : %mz, km® 

±m£VT/\7-y& (Hf) »*ti|4*03/U»^ K a? 

sfci4afttt«E)±jHift»Ab. i«aa»c±0Ai^ 

£3. ®A7-»>A»4*«MTffl^fc^>fcJt'<S» 
Tig*Tfc£ 0fr«T 1 0 0ffi£Lh) . @A 1 £&E& 
B£A:7:^A£fcEj6$1i:*&«>. E«Ji(;:B£§sin 
LfcttntffcSf, -e©Bfc«kOA l-&^E«H©»tt 
aWMfrT*. -WifcfllxT. *^®£MBKJIlct4tt 

acttt&K for, H&*©ffta*.ki8» a? 

[0 0 2 2] Sfc, ^MSS6 2- 2 6 1 1 5 4*f&$& 
(IPC;H01L 21/88) £*4, 7^5 ~>U 3>&&Sfttt7 

tfe 1 a*H±«lDb&E»K±BltfllAfc*«#B« 

>4$/>j3>tB*ia)5c*iLT, XX, AX. y;i/^n 
?A, »t^o&4b*©J£*3»«*tf6nT^«WC 
4 a»©5c*T**^^>fc^^Tf4flir6«n6 

©«*#w»ce**ftT^fc^. tot, m&*w>6 

[0 0 2 3] 

MMiffi BIT. *«fflft*#flsUfc-*JWScHffifc 

«totrat^ sue, *«ttM®E»B«ffi»&¥ 

[0 0 2 4] *ttH->y3>a*10±fctt, CVDft 
££0, Ri9; 2 0 0nm©vUn>»blB2*^jB£Sn 50 



®m¥7-2 3 5465 

6 

T»*. «fcK2 0±fctt. v^*ha>x/ty^ifet 
£0, 5 0 0nm©7;U^ • VU3> • ffi (A 1 - 

lllXSi-0. 5lI%Cu) MI3«$n 
TH*. £&B3<D±l;:tt, H6»C^-rx^!y^SH& 

7)V^9>&& (Al-2 5at%Ti) , 7sl\v9H 
7;Ar> SS«K«* ; 4. 8 kW, SKfflS ; l 5 0 

0 C) tc£9, EttKil«£l/tBW; 2 0dbO7*5 

(Al-Ti) ^14«$ntl^. d© 

[0 0 2 5] 3 ICS iAttBAlS ftTV>£ 

OA 1 *^ttD&*ft*©ftBS±"i"*fc»T?*£. * 

it, ^AJB3^cu3jtwinanTVi&o»4, EMWttfc 

[0 0 2 6] JfcC, atete*&SiC*^J6W©f^ffl*5<t 

©XHHsttrfcckD, ±B*frl:J;t)T»jSShftAl- 
T 1-&AJB4I4A 1 3 T i«tt|J»iU -eoffiCOA 

1 -t i 5R-&^ttet^£^*nTViav^ts«Bb 

/Co ££>MfiJt (A 1 3 T i ) tt* Al-Ti 

K Al-Ti ^14 tTBO^H 3 t 

OK*l4»/MBk:»A6ft, SttS&KJ:oTE*JB5 

©E*aift*««Hn'r-6rt»4&^. *fc, ^©ftditt, 

tt*W<, XJWkKl*fcoTttfli86T**Jr*-&. 

[0 0 2 7] ©«IS3tO«fift7* MJ V^77^1S 
©B3KTffl^&nS3 6 5nntbT» E^@5^ffi©M 
St^&ai^Lfc. EWttJkBtLTA 1 -T I££J14 
*B»*Hi:fcJ:D, BKtfcH*& (T£fc>*>, 

SMco£SW£ 4 0-50 %5g£icfi$ct- £ £ fcflfC* 
^>o fJ8BLfcJ:^{c, H5lc«-ra««>E*8JBl 0 4T 
14, fi»»jk«tLTT l NJBl 0 3*K»*Jli:Jc± 
E^® 1 0 4Sffi^M$^3 0%SKic<£M*r'& 

fe, E«S® 5^ffico^WS:i6ffl±+^^^T(c«i^^e: 

[0 0 2 8] ®*^ififi?!IJC^n«, H5lC*TO*«t 

fco B!2 IC, ffi^® ; 4 Mm 0»-&«>*S6)6« (A 1 3 
T i ) tfc&m (T i N) ©EMWtt*«T. *^JSW 
OEMWttJ4ffi*W±Dfel«a*ittllDUT^-&. * 
fc, E^ffi ; 1 mi KTOS-&(cf4, E«9*S ; 4 mid go 

t jt« e M»tt*«*«** < a* c t hmm t 



-438- 



Patent # JP..7-235465 [http:// 



7 

tft*mT\t*n?n<DKM®±m (ai-ti 

4, T i NS 10 3)) 0^®^2 OnniT&o/t^ d 

n^^^itr^fco ^-ojB*> Ah r\r\mmt 

5H^1-^^Ji:itl^LT, EMMmfcfcHteKi^S 
£<t#Ti*6o A l 3 T i (Z)^iiliJi<^^l3 

^EMWtt^[Rj±*r-5^ 2 OnmfiUifcnfcfT i N\Zii 

?&mzm*mmtih<Dtf£z> 9 ztz. a is ti^i 

g^tf^Xx^^/^-^^bT^fea6, 2 0 0 

J§4CD]g|Jil<hLTtel 0-2 0 Onm^H&WT&D, # 
£IXB2 0-1 0 0nmT&£o £0$affl£ &3 
£ E MM&tfl&T-rz> t to "5 «l*0*« 

[0029] ©**««iK«tntf, H5K^-ro*«t 
njsft«««*'r*Jit**Bix&. TiNojtssttti 

0 0 - 1 2 0 v Q - MfC»*0fc*tU AhTi64 
CDj£JgJn;te3 0-4 0 /xQ • car?**. ^(Dtctb. Al 
- T i £&Jg 4 BT i Nil 0 3 ^it^LTfitt;* 1 / 

A 1 -T i S6l4l:<toTl88iW 

■fa**, a i - t i 4 beikb 5 omm^ 
rtxtLrmtozzttfrzZo *n\z*iVT. tin 

Bl 0 3Bffi«ffijSW>&». EBBl O40AW/** 

[0 0 3 0] ^J;^:, **JS«tcJ;n«, HSfcS 

E MiBtt^tf S Mltt*lfl±5^E*»a 40 
£M*J>3i^tEI8B0ffl*6tt&KfcS E 

[0031] is, *«Mtt±iB*«wniS)esn*fe<z) 

T«&<, &sT<D£o\znmLTlb&to. 
(1) Al-TiMH4««, Ala TiffifiWO 
Al-Ti &G&&±f£ftt?&*>to\Z&XZ (w*. 
«, A 1 T i ffi-^A 1 T i 3 ffift£) o r ©»-&fct>± 

mmmmtmmzMmm 5 £ 

[0 0 3 2] (2) &&H3®*U£&, fifita (M£U< 

-439- 



) «rBB¥7-2 3 5 4 6 5 

5 

A* (fflX.& A 1 A 1 - 0 . 1-3 SS% S i 

ftfOAli/Un^ Al-0. 1-0. 523% 
Cu6*a£©Al-&A Cu, & (Au) , SSS (A 

*) o z<D®&\zb±&mmmtmm\zsim®s<D 

[0 0 3 3] (3) E»B5<DTBfcAU7**JWB&K 

tt* ti, tin, ^mt^fy (t i o 

N) , W, ^>^>^Xr> (TiW) , *U:/x> 
> v'JiMK (MoSi),§). 3 ICftsJP 

[0 0 3 4] (4) Al-Ti64B4S«lSt-6ft»© 
y (SfcttHK) «K*S*&«ffl) fcU -^cq K— 

twi, «*ok-« (*fcan«) SAiti 
[0035] (5) a 1 -t \-&&m4<DTmzw\<Dttn 

\z£***y?*9)V*fflKrr& (Wilt ±E(3) tC 
5WBbfc©tHi;*r») o Z<D®&\Z\$, Al-Tifi 

[0 0 3 6] (6) Al-Ti££H4 0±flfc9J0»» 
t±**vy^***#lirr* WAtf, ±82(3) ic 
BBLfcOfcBKWB) - ^©«^»ctt, Al-Ti* 

[0 0 3 7] W^«, 041^1-^-51^ A 1 -T i£ 

L, §^3, 4, 6JCJ:oTE«H6&?»dc-r*. Ti 

i NB 1 0 3 Z\(D®&, Al-TI^ 

B4*R^/t^(k(Ccfc^EM»tt*itfSMWtt©[ft± 
»*fcEBB»OBW»*fcr)VJTI4, ±tSiniB^B 
^niciDxT, EBB6«BoStt*»Tl 
NB6JC±t>T»)£Sn-&&», *©SW*tt±E*B 

[0 0 3 8] iiCl^T, CL©«lttI@»C*^iT^jaE«© 
tliTM-^'Jn^.ffl^itlfc^ ±E(2) ic 
W*l/fc«t5fc» EMBtt, SMlft BBfittamffB 
© l/^fcB-T & AB*f »-C*fttf*©#Bfcotr>Ttt 



Patent # JP7 : 235465 [http:// 



(6) 



7-2 3 54 6 5 



-O^Th. ±f2(3) KW^LfcctSK:, S»Rjk3»*3W 
[0 0 3 9] 

[0ffl0ffilgftift§fl] 



10 



10 



[0 2] -**«ofPfflfcir«»«*RiB-r*fc»o*> 
•H-0-efcSo 

[04] ^SintJlfMbU^MOllllMOKHHT* 
a. 

[06] MyjrmmrtW6KVb&. 

4 7;i/*^*>£&/l 

5 gegui 

6 ^y^^mthxom^9>m 



[an 



[02] 



Ai-Si-Cu 



SiO a 



Si 





f Al-Ti££J84 
(AisTi) 



i mum i i i inn 



100 1, 000 

mm mm) 



10, 000 



[03] 



[04] 



*7 

_4 
ff 3 
?2 













^"*AJ -T i G*»4 (Ai 3 T i ) 






j TiNI103$tt*lIK6 


o— T 

i S i t i 




10 


20 30 40 50 





TiN 




Al a !i 










Al-Si-Cu 




S10 a 




Si 


— — j 



.2 
-1 



B£ (nm) 



—440— 



Patent # JP 7-235465 [http://www.getthepatentxom 



(7) 



M¥7-2 3 54 6 5 



M5] 



[me] 



Al-Si-Cu 



-103) 
-102) 



Si 



» 



*EJ(M , PreSCR*a2TB5#5# = 



-441- 



